Spatial resolution of the pain system: a proximal-to-distal gradient of sensitivity revealed with psychophysical testing.
The spatial resolution of the pain system has not been studied in depth, and results are contradictory regarding the gradient of spatial resolution. Microneurographic recordings have revealed smaller receptive fields and higher density of nociceptors in more distal than proximal leg regions, whereas histological studies report higher density of C-fibers in more proximal than distal body regions. Due to this controversy, we conducted various psychophysical tests in order to examine the nociceptive spatial resolution and its gradient. Heat-pain threshold (HPT), perceived pain intensity, spatial summation (SS) of pain, two-point discrimination (2PD) of pain, and pain localization were measured in four body regions: upper back, thigh, lower leg, and foot. The highest HPT was demonstrated in the lower leg as compared with more proximal regions (P < 0.0001). SS was observed in all the regions and was found to be smallest in the foot (P < 0.05). The smallest 2PD and localization distances were found in the foot (P < 0.01) as compared with the lower leg and upper back. It appears that the nociceptive spatial resolution has a proximal-to-distal pattern of performance, namely that the spatial resolution of pain is finer in more distal than proximal body regions, similar to that of the touch system.